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PURPOSE: To obtain a method which allows the reading of memory contents of a NOR 
type non-volatile memory with a lower voltage and a lower power consumption. 

CONSTITUTION: Source wires Sl-Sm are arranged parallel with word wires Wl-Wm with 
respect to a memory array where NOR type non-volatile memory cells (Tll)-(Tmn) are 
arranged in a matrix- When memory contents of the memory cells are read out, 
potentials of bit wires Bl-Bn are set lower than that of. a selected source wire- By 
this method, the lowering of the threshold voltage of the memory cells attributed 
to a drain voltage of a transistor is checked to prevent erroneous reading owing to 
action of a non-selection memory cell. This also eliminates charging or discharging 
by reading memory cells arranged on a common word wire in a batch thereby enabling 
the lowering of power consumption and further allows the expanding of the margin of 
variations in the threshold voltage of the memory cells. 
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[WfiKl NORS:f«5ltt>*q&i;-fe/^ (Til) - (T 
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^iiss^coy-xtat, iie^-msrssi-r&fe*^ lo 

±^«Stcoy-x^coa *.i!'=5r< i: 1 1 3^y->tas 

±^l(?y-;^iS{cS^SiiTV^5±^:fll^1t)<* U 
-fe/Ut PI tr Kl'XtO'7— H»S±^x3-^Tg»t J: 

J:ES«?y-J^S«DSfil:Sr±iEII 1 SfiL i 0 t>l«V ^^2 

±^5;y-;^ss.t/m'7- vmizist^$iihi!'-^< 
1 1 1 -50;>f t y -fe/KoiB«i^S£ili*{i}f i t ^mk 

[11:^2 } 1 Se<04^^t^iSeoSiIic/r 

[il:d£^3 ] 1 Xii 2^<o^#S1^e<o 

1^314 J 1 xfi 2E®«o¥#f*ie^gio 

l^^5] if^l. 2. 3Xtt4£a<V|s#fl^ 



^I3¥8-1 06791 

• - 2 

[il$^7] 19^1. 2. 3. 4X»5ieS<0¥^ 
S # a^'^. «J 7 r -f l&f^X»iM*< D 7 r >f fM^tiiiJt 

^^^ajLi&f^tcj3tt5Sfiiy-xis<Dm<aj: o®<e^ 
imtmaj mistmi. 2. 3, 4. 5. exjiTie 

±i?r»m;'*y-fe/i'tLT, ±my~:!^b±SmMi 
&<oiS(^m^it^JM¥U>t ybJ^^&SS(rm<o 

Cit^]S9] m^l. 2. 3. 4. 5. 6X<47E 

[ft^ 1 0 1 mcJS9mxtfo^immmtffmsb 
[11*^11] m^mi. 2, 3. 4, 5. 6X147 

[0001 ] 
[00021 

^^-356797^^^, <^m^4-15953 ^ffitC^Sit 

6z:b<^ 'RSlBtt^^y-tiu^flimt-s^^y-fe/i^ 
y-;^^dgf^S^^Tv^sy-x^^;t. y— ;^r3— 
S^SJ:3(;:Un:t><0#fflf><iTV^S. J31T. 024 
'^2 8t:'0mUkifii!>. Caw^^tt^ =ey -ten's- 

*«o^|£#«siB'^g<oyn-/j'(gsat:-fes. ion± 
^^y-t/i'ru-f « 1 0 2»±o'>T3— ^nuB^ io3 

l4;^9Ax3-nHl8&. 10 4«y-x-r3— ^^HIH-C 
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-f 1 0 KD-^i^m^X-hh. dimi-Tinn 
li^mt^^V wi -Wa li^-K 

a. Bl -Bn ttb'yhS. SI —Sm \tV-:^m. S 

Ai — SAn ii-fey^r>'r. sti --sTn ajuss? 

^h=7>i^X^^ RDl— RDffl \tr2^^a—y^ SD 
1 — SDn \±-/^x^zi^yxhh. 02 5(C^i3 

^V-^Jl^TU^ 1 0 ^h^>'i^'X:J^Tll-TiBn* 
Tll-Tlncoy-httV— KJiWl tC. :m2fT^iE^$ 

>''X^Tll'-TmldOh-lx>f ^'ttt'-y MftBl CC, :m25fj 
fclESSttfcb ^ >'i^X^^T12~Tin2iO Hl^>r vab'v 

5, 'r=5:i3*>. "7— H»W1 --Wm iib'y b»Bl — B 

O RM<JO««T'* ^ . w C:T-r7- HSIWl —Wm fc y- 30 

m (in^x=7--i^RDl — RDn Jr^W LT^r^O'^-r 
=I-:J^IH18&1 0 2(C. y— xasi — Sm {iy-;:^^'^ 
-:J^SD1 -SDm SrSSLTirS y--;^-r=r-^|ll» 
1 0 4(wggg§fti»— t'y bSlBl — Bn ttV-H 

awi -wm ^txy-xasi —sm htta^c-r^^-fai 
fc:ffii;^T-b>xr>':rsAi —SAn StfrLT^^Ax 

>'';^:J^T11— Tmn2:gr«y-xasi — Sn fcri^^g 40 

[0003] ifc^. I12 5^#^.L^:*-%. fi!*?>4^« 
E P ROMtcftS§^l§^5%tt^ftS^g-e{±X 
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[0004] WiKh ^ T22S:rt@rr^^ t y 

^7-Hi8W2 *Si;^ffiLli®SEVcc («li«f5 
V) {ZU ff^T7-KawU W3 ^SamffiVss 

(Wi.tfOV) fcrrs. |5|^ic:as?y-;^as2 Srgffl 
mffiVss(=U. ^SSlRy-::^l6Sl . So irm^^L^ 

B2 i:i:>xr>y^i:-ftVXVrmizL. #^«b'yMI 
Bl . Bn S'Sa6mfi[VssX{iSfflmffiVsstw«o3^^ 

i)-^mMz^mrh-^. z:iTi±mm^mmi^z'rhtzib 
i,z-^commz'S>i>t'tt. tfz. nmmv-:^mu^ 

ifi. mm^fsmz-T^rzisbitz. nssiv-:^m±m^m 

-tjU (T22) 35p "0" ^fc^'5rA>{f;^^y-b;U' (T22) {± 
m^Sr^S-r, b'-yhaB2 «cfim^3&^8£fL=S:V^. 
y-fe/U (T22) "1 - tSffi^r^tfb'v hWiB2 
^:y-fe;U (T22) ?:iloTy-XiSS2 lrZm^i}<mi 

t*J:3(w>^:y-b;KT22) fcRtb^yhaB2 
StLTV%^fKail;»<^y-fe/P {T12) 3Wia*JtCfiL§v> 

y-XiSSl comfifc&^Vnn-CfcOb' y haB2 tl^miS 
"CA^3t«), b'y b»B2 3&*i^Sl fc:«iSiSliaatt=< 
<. f^iiS?J><^y-b;U (T12> ;CpJ:{5irK<v"ri^-yS^ 
3>-ftLTV^^cl^(S0^fSfi?;<^y-b/KT12) S:|g^ 

fc:. b'-yhigB2 i)^i^V-^WiSl lci±MMmMi^ 
-r. ^^^-X^y-t/W (T12) i^^tHLUZit^i^ 

[0005 ] 

[5ffiB*«»»5LJ:3i:-rsiBa] LfpL^ir^^. ±mm 
§*^:fc#<, ><^:y-b;U5:-Tru-y>'3>'^b (L^v^M 
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[00 06] Si?>fc:. ^«it?<^»Jh^v>?;^:J' m 

( a ) . ( b ) fi. ^ti^timi¥Lt:X:$^ y 9 yu^^ 

hmflEVg #tt«r^. 02 7(cii5l^T. 6 Ki^Q- 
x-fV^y— 6 2ii:rJ>'hn-/U:ir'— 6 3ttK 

^^-'-f-KW-f VH^g. Cs Ji::7a-7^^>'^y- 
h-y-;^HSfi. Cb li>^n— r-f ^-^y-h-^ 20 
f*SfiraSfi. Vcgiin h u—jlry^ h 6 2 -^tfoQUQ 
itff . Vfg(±:7a-'r-f v^^y-h 6 1 ^omci. Vd \t 
Klx>r>^mE. Vs i±y-^mE. Vb <i^f|cS«i 
COmfiLT'ft^. 02 8 (b) tC^ioKl. il«C0MO 
Sb7Vi/;:^^T-«KP-f vBEEVd 35p'0.1 Vfc2.0 V 

f i a fc::7a-7" ^ V^f- h61<iHl^>fV63i:(5D 
HT-§fi^UT:BO. KP-f ves^SEVd S-gap 30 
'th>Ly n— r ^ >'^^y— f 6 1 VfgAnFScoS 
S-'e{i]^2(s5|[^5*tC^-f-r a: < . rd Vd /eft ( rd 
=Cd/Ct) ffiW^* ^Tt:. avhn-;uy— b6 2 
;?^^>a7^L^v^^^VTcg(±FU-f >«EEVd (ciO 
rd Vd/r^-^tfiT-rS. ^(rm^^ 028 (a) fc^ 

€>:T^I?&HLX^II h^vi^'XrJ^rti. Hl^^V«BEVd 
3&f0.1 ViO^J:02.0 V<7)^coi2of)iL^\,\mM& 
35pm3 V (Mm2 --0.4 V) fSmTLX\i^^. 
[GOO 7] (§S-mfiS*BB<^) 40 
Ct =Cc H-Cd +Cs +Cb 
r = Cc/Ct , rd =Cd/Ct . rs =Cs/Ct . 

rb =Cb/Ct 
Vcg=( Vfg-rd Vd - rs Vs ~rb Vb)/r 

0 Vfg= r Vcg-f r d Vd + r s Vs + rb Vb 
VTcgO = (VTfg-rs Vs - rb Vb ) /r 
VTcg=VTcgO -rd Vd/r 



If HT8-1 0679 1 

6 

:^litt>tUcoL#v^fi. i^iiJ^S-^i^t-. NO 

L^V-^fi^^ ( "0" *t^) T1i026<3^|^A-'B 
iC. iSU^v^®^^( "1" ^^02 6^01^0 

(0.2 --0.4 V) 6or. -X^U-b/PtOL^V^fiti. gS| 
[0 0 08] -:6r. (£t#v^ii4^^t5i^T{i. 

Vcc^Og/hllVccmin ^WM L^^tcStfx-S 
S5 (^eOjuAULh) Sritft-f-S/iA^tc. s^^O-^/l^iDL 
^l^fiJiVccinin i 0 t*^ 1 - 0 V^{^® < L^rfltl 
«f*i?>i:V^ (02 6(5OjSrB' #^.) . S/c, NORM<:0 

{»50juAfeJLh) J:0+*'hS<=artt<itf^t4>-f. fit 

JSLhcoi-Jtc. ^£L&V^^a«fB^ci3^r^r«. 0ll;cirVcc 
*B.O VTVccmin :^2.7 VC0%g-t;:(i. 02 
A' -^Bc7)H<:o«iaM«rl.2 vi3lTfc:U^:tmtf^:^> 
-f. T^l^^f >«Efc:J:SLSv^®(7>fiT*0.2 -0.4 V 

(A-^B) coifSm.O VtlTt:L^:fmif5:^>?i:V^. a 
W vmff tc: J: ^ L# V vgcoffiTS i. t ^"C#^rv\ 

[00 091 —:f3. -^L^\*\mim(7>;<=e:0'^Mm^ 



( 

7 

J^^r^-f . Vccmax J: 0^150. 5 VSS£UiIg< L^rtt 
*L(f^:4>4v^ (S2 6co^C' #ga) . 

[0 0 10] s^s^iw^. sg^a;^ ?l*iH! 

[00 1 11 02 5\iz^Li:iJ:o^mk<7y^pjm&s<'e 

E2 5(c:^;>«^y-fe;U (T12) -^^^tU-fe 
(Tni2) Tli KU-f >'3t'ffr5:< V-yf.lZi,m^SiL 

K^ajL*H«fil[3&<1.0 VTtiSfit^'NMrxSSSJiSW. 

[00 12] &±co^5^mm(^j:K}. mz.im2S(,z 

^•TMtRb'y MSB2 fcr^^ti^^NiStf?;**^ g -b/l^ 
(T12) *Sg«Itc:'rrixv>'3>"fl:LTV^-Si:#(c:. i£ 
L^V^M*^c7)>:eiJ-b;P (T22) S:llg;^;t'"r^. 

4>;><^ll-fe;l. (T12) Sr31LTt-.v MgB2 ^'^ip^j: 

0 . b'y hSB2 cOlifii^^ftL^ttnif b'^y ha 
B2 (C^LSftTV^$-b>'^rvrSA2 (±fiL#V^ 
@RSico^^y-t;KT22) $:®L#V^ii*t®rS>i>fc 

[0 0 13] ^^^Mcomi(^Bm±. m^aiL<r>miz^f^ 
[00 14] *56aH<:om2<;oaw<±. m^aiL(r> 

[0 0 15] $/^>fc:. 2}c^<:om3co@6<j(i. mM^tii 



) i^ra¥8-l 0679 1 

8 

[00 16] 

[00171 1 cr>^^(7)mtti^m±. 

^ ^ i: Sr^-r ^ U 'fe;U^fi^J±tC 

^y-x^^-Mtf^-rs 7^:46^0x3 -rTHSfc 

o-h^J^icK k i> l*<^y-x«$'iJBxr7-^TgS(cJ; 
D3SS?L. ±iSSSly~^a(-Sgg$/iTV^S_hiff?Ra 

jja^y-xaco«as:ijes imiiJ: D tigv^ig2 

HfflfciS^LT. J:£3!S?y-xia&iX38JRV-K{8t3 

[00181 msas2(n^B^(7>mtti^mit.^fmmi 
<^mz:$5\^x. _h^;>f^y-b;i'ioisitp^^$-^;^a5-r 
i^im&Srtsor^mafr^'t&^rffiT'fcs. 

;^ai-nS. *3Si/?y-^tlomfl[S:i:^imffitc:^ 

[0021] it5PI5t7)^HBcom(:/v:^a«i. 

1. 2, 3XJi4c7)^HHtc:iJV^T. Jiapf^y-fe/l'*?^^ 

[0022] if^6 60%BB<7)m t7t!#S(i. if^ 
1. 2. 3X«4cO^0Ht::i5V^T. JJiX^ y-b/UOiS 
mi^t:m^tz-t^. l^iS»JbVh»(3DStl*:7a-ir 

[0 0 23] if^7eo^Bao^l:/i^g{i^ 

1. 2, 3, 4X{i5^o^HBcc±3v^T. s#a;^^y:7 
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[00241 m^8<0^<m tit^SIS, 19^ 
1. 2, 3. 4. 5. 6X»i7WfKBfc:^v^T, J:^ 

-^Jfe J: 0 «>±# < J: 3 tJg«$#U::^f6S> t U 

10 0 2 51 lf*«969%^<7)g|C.yt*a{i. 

1, 2. 3. 4. 5. 6X«i7<0|gBBfc:t5v»T, J:E^ 10 

[00261 S^^l Ocr)5|BHcoiSt;t¥S(±, 

±j<:*r&-C'*4. 

[00271 It^^l 1 «0l6BHOiifcfc*a»±, 

1. 2. 3. 4. 5. 6X{47i?5^BBt=:tjV^T. 20 

•7- KS«-^ffiSt4fc:f . 
[00281 

[f^ffll CUicOlSBgtciD. =»lt*^«0f6BJT-«. TIE 
[00291 lf«^lX{i2<0liagfcj:tT.{f . 

=5:5. 

[00301 ii*«3 to^aaT-ii, if*js 1 cmmcof^ 
10 0 311 mim4ff>^-cii, fimf^^ffm^iHL 

[00321 ff^:^ 5 0556BaTJ4, JSRy-^^SLhcOf 

'^T^oj't^y^/usi-gu-csi^asstLSiio-c-. m^m 
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[0033] m^e<r>m^'{i, -t/i-co^^itj 
(OX\ b'<y hiaJi-^^3ESIt?|CJ:&«:»<OfB»&9l«!l$ 
[0034] ^^7 <7m^X'\i. '<y 7 y 

7WiU$v^ffi^Ji»v^**T-***^ SStxty-byl/ 
{i^ai LlSmc:® L :t L ^ V ^a^Etc-T 5 i t 
Ti>*), ^'J'7r4^ "1" *t«60L^V^^Iiff<?3± 

ll<^ieH-v->''>'S-:fc# < t S i: «*Brig{=^s . 
[00351 ^^8«0^aHt:-{4, y-:^mE(ci5 L 

S^L-Cti<.::i:*»-5rigfc:=5:0. ^^ry-fe;uota§:3>' 

[00361 i9^9X<±l 0<?3i%Ba-Ctt. 

^ry-trt^cj^T-y -y hy— hi^Ty-;^rarc7o—r 

?SSte^it»t*:# < K U>f V08«^fi«g^ltli^ifO 
C00371 19*^1 lOJBBTCtt, ^aSLISBESS 

[0038] 

[HffiMl JUT, *%H3<?5*^fflItc:^V^-C, ^.-sraffi 
[0039] ( ^ 1 USSM ) JilT, *^Hg{ct5Jt5^ 1 

wmmm^'^minmrnmiz-^y.^x. 01-5 

ilgoyn y ^ lUSSiaWS 2 4 \,z3pX,tz'S^kin^W^ 
^mi'S^Wnru .y ^'Inl»0i:3— -Cfc OiiHBti* 

TU-fcofilitefra, 02 5^^^Ln:fi!3t6^0^5l^^¥• 
-r=ar*)^. #h7>'£/':x^Tii— Tm^pwrrs^^y 

-b;U^m1T n?l<^JlWk:KgLTSBKS/t, y -fc 
i\/ (Til) — (Tun) . V-HHWl ~Wm , b*-y hgl 
Bl ~Bn , y-;^SSl ~Sb . *5!B^?fflh7>'>'' 
X^STl ~STn . •feyxr>'rSAl — SAn . n 
"^x^— ^'RDl — RDn , ij=7J^n^:3—y, V—Xrf 

n-^'SDi -sDm <m&tmmmii. mmn:^ 

(tSS2 5k:^rr*aiti:rafCft*. 5:45. •tv;^T>' 
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[0040101 ^m^L^iji^. :mmiizi5»i>m 

»W2 2l?/y-;:^iSS2 (cS«g$fL^^q&U-fe/P (T2 

1) - (T2ni) f:—mi^m^ihTm'^icr>\.^xmmth 

hCOtL^ -Xqey-tryU (Tll) h (T12) Ity'yU yi^ 

^;^a3Lmasmffvcc (m(f5v) (c^m^t. 

0V> |pJ^tcaS?V-XSSS2 comfiS:^ 10 

^&L^Wm&Vm (0?;c{f 1 V) ^Ife^L. #S!iRV 

^ybSBl —Bn Wi-feyxr>r*^«?$ttTV^&^C 
b'-y h»Bl — Bn «?>«fi«iS«fimffiVss**i?>SA* 
fc:^!rr'S):6\ CirTi^iiBSSremtcif ^TtrJ^fci. bv 
hSBl — Bn <50mfi<i— ^COSEE (SiamttVss) -c 

"0" «S(SL^V^®«eS) =5ri?>«^j?<*U-tyU {T2 

2) (ifHSi^-r^&eS^^rV^. ^7^^. ji^V-^fU (Tl 
2) fi5ia«l*Cx7-^'yi^3>^'fkLTV^-&*^ bybaB2 

tn^V-:xMSl tn^Wtfint (gfifiSfflVss) 
T'*S3t46X^'Jb/^ (T12) i,zim^ti^mivi:\e\ L 

(T22) 35p -0" «^tc*5c:fc?&«Bairs&. 

mxL\I. ;><^U-b;P (T21) "1- (ffiL^V^ 

^:A,i^;^^iJ-fe;i. (T21) *^f^ LT«g£*«Sfi 30 

b y hKBi WiSSfc&^SSii^^ U-feyu (T2l> 3&f 
;u (Til) it^:ru yz^B>^itLX\i'^^ip^ j^^v^ji^ 

(T21) *«fHftLTSSil3tS8E^>^i;-fe/k (Til) 
ffiS?ixTl^^gRPll$:STV-:^ISSl tcSDftffiT 
L4*?^:V^SJgtc:;)<qE:i;-b;u (Til) coL^v^fimffJi 

^t:mitrhfSfX\ -X-tU'b;KT21>'- (T2ia) ^ 40 

10043] ^/c. h^t^msiv-xmt\±w& 

^:v\ 50 
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[0 044] 5ri5. jtEi!;^/iLIWrc<i. SS?y-x 
^>^U-fe/P36i "1" ^m^:4>lfraSJi^<. tf 

ts. sfi^j^^u-byi/i^ "0" «esg (^L^v^n 

fr. " 0 " ttK<3D;^ ^ U -fe/l^co L ^ v ^fimS OTIS$:+ 
UTii -0" I^^L^V^fflmffit^liTWi: 

mf^itx^^^tf^±m^i^uim'ri^tix\i^'r. ^^^^ 

[0045]. ±ffil?SfiWOgE;^ajL:fr&T*i:. S 

;P (T22) ^Si;^aiLSrfi=a*^fc:«±. «-V-K«wl 
--Wm . y— XSSI — Sn omiSiiJJ EH 1 (C^-fm 

(0 V) tCf f^^b' y MSBl . B3 -Bn 

^ro. as?b-y MaB2 (o^m^mmmys3tm^(7> 
±thztifix't^. fztfL. ±smMmcoxdi,z^ m 

[0046] 5:i3. "0" 4lt®0^^:U-b;U<^L§V>ig 

y^mmTip^tX o izJ'ibm^LX 

LS v^<H£T*:*:& < f J: 3 t^rilSJy-xaoffifflS: 
"1" Ifcffi (ffiL^v^ffi^fc®) cOv<^y-b 
^i^(Dimm&,ipmmLxm^aiL^'m^iizx^t^h. ckt) 

'&JtS:>^^<LT. y-X^Sry^h^-^hiJ^^gCli^* 

^- h y-x«oSa^it^:*:# < i-htmt LX 

S3(ci>V^T. l(^¥^«^ffi. 2iiir-hjegK. 3 
l±yn^7-^y^^-hmm. 4«i§fiteSK. 5«i^' 
-h^. 8{iKl^>f>^«. 9^iV-xm&X'S>h. 
^UT. g|2(c^&jT'<i. y-X^^9t KU>f>^ 

«8fc*s^^itftry-x««9io:6-3^-7a-x-f y^t>-' 
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10047} tii. "0" «®«0^^:'J*;WOU#V>ffi 
fftc J: S> * 'J -fe^KO U# V •>mMT^mb^i:m;l <?>=3r 10 

[0 0 4 8] $<?>tc. BJ^s-Bg-rs**. SBtc^ia 

[ 0 0 4 9 ] . JiSS 1 ^05<OMiWErftT-<i:S« 
y-:^S01ifiSrgg;?itii LtfHmffiVrm ( l V ) 20 
(=S^LJt#, SSiy-:^ia<0Sfii(±S!;5iaiLSS®E 
VccfcLrt,J:i->. 

1 0 0 5 0 ] $ <?.tc. jjE^ iiessmisgc&sr«is 

sit'"/ hJSiOfBiitSr-feV^^Tvr^tfrUTSffllifiLVss 

:*:#<S«y--:^fiL<0«ffii K)4^$< LTt iv^, 
[005 1] «r*J. :*5IJt0SW^«tt;XtU«cl47O 

— r-f V^y-h&<ix^t)<OSfflV->Jt**. MNOS 
(metal nitride oxide soiiconductar ) SX^U-fe/U 30 

^rif«c:ftasti& M O S h 9 >'s^'>^^'<Of-+*/l^«± 

[00 521 acfc:. 3t^0lfc;fe»tS'Cij7T-i^^SK: 

N O RMeO^m^iSji t U Tfi " 1 " 4t®t=j^-f 6# 
^ j2^XJ±?g*i!»f^fc:i}V^T 7 r ifi^ ^ . i 

'J 7 r ^ Sr?f 5: 3 J^^fcroV'^Ta^i. . 
[0053]— iRMK:, '<y7r-<iW^TIi. p<=eU-fe 

:x.TyyX'^Lx "1" «®^:^r->T(,^&ip$^^ig•r 
s. BfS<»5>*U-fe/U*« -1" leffiC'Sr-s-CV^ftlf*^ 



s^TS-l 06791 

1 4 

off. '<.U7T'fl^H, i^y-j:ta<Olgfft-fe>'^ 

itfo.5 V) . 3t^g«co^y7r-f<cJ:o-c>^'J-fe 
/KOt#V^®®EB^W4S5<05^A— B. C~DT 

i 3 fc^rs .oil). " 1 " m^<oTmmm±A 
Aeon.&iiz, ±m^mij^Bff>m.&tz^ -o" iokot 

[0054] — ji^com^^^ffi LUiiJtS y->c®E 
«. JiSHlfc^idfe:, '<U7r>f^Sg»a}Ly 

J:3fc:, y-:^mEE*iS<-f-«.t^ty-fe;KOt#v^fi 

^fFK®J4. 05<oaaSA' ~B' m/C — D' TSrr 
J:-3(C. Mfl(0:>ig;^a}LiZ&{tS "l" ^ff>TWm^ 
I4^A' omCitc. ±BBmffi{±^B' ff)mia.lZ, "0" 

Hfiitira. iC-e, H5(iO«5fS-cg5L3tia'5:^)-flit 

t y (ciJtt 6 " 1 " «JB<0 L ^ V %«mE<7)^i- 
05<O^T^-rJ:5tC^AA»4,^B' o^HtCffl 
^L^^t^^«^=S^^.^^^^. *SIS6OT<o<y7r'fC 

E5<OlllS«OiSA*>^,j5CB(?5H«cSIffl^rilBrJ:V^. 
otO, H2 6r»4, 0—A' |BI*<D.5 VULhT^rWi. 
If^r4.=5:v^«i. 2(s^CTTii. 0-~Am^.5 VfiLhT 

[0055] 5:43. m^com^OiUziUft "0" «Si 
<. 

[00 56] tfe. JJB^yyr'fiJSrafctettSM^m 
UTiimy-;^S<omfi^0>Jitfo.5 vtu/i**, i 

[00 57] s/bjc. ±K<y7T'f:Siffit:sJtssi^ 

Vss{c-r s fc tfed>\ -I: y^ryyn^ y 7 r v v>^iifi 

[0058] ^mmmx'ii. ^m^x^u t lt^d 

-x-fi'^^y-hSiiiiittOSMv^fcA*. MNOS 
(octal nitride oxide seioiconductor } M.X^y-b/l' 
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[00591 (m2mmm) m^ibL^i^^mi 
mimmm(^zti{fhmiiz^'tw&tmi:>Th^. mm 

[ 0 0 6 0 1 06 ±sSm 1 :e »;-fe;UTV>f 

rtcO^^rU-byP (Til) RV^ (T21) . b'-yMSBl . 20 

y— :^iisi . S2 , y— xt^h— rj^sDi , sd2 , 
-fev:^ryrsAi Rif:^*— (Td ) coas^^^pf 
Mtc^-riHiS&llT'S)^, y-;^7==7— r^^SDi . SD2 
rt^tt. -e-iX'etL«'y->^issi . S2 izm^&L^m 

TRZmfc. #y— XSSI . S2 tCjgfifi^fiVss* ^ 

S/lTl^S. -tLT. MOS h^V>?X^TRls, TR 

MOS h^Vi^'X^'TRlm, TR2a<7)>*-f fcl 30 
tt. -en-eim-i-XDECl . XDEC2 ifim^^tl 

yi^'X^J'STlaSrtfrLTgSKSnTV^^. ND«±^^$- 
t' y Nlgy-KT-ftO. :^^^~b'.y NSDBL^ii. ft 
-^YSGicJ:-?-C$iI®$fl^^h^>'>;x:5^STlb^ 
:frLt:S^SiXTV^^, TRdni«i:r$— fe/KTd ) CO 40 

tOT'ft^, TRdriir^— (Td ) COV—X^m 

-^RESETtCiOMffilStL^tcOT&S. 
[00621 <kfiZ^ 07CO:5'^ ^>'i/^^-ht&#BBL 

^:**'^>. mimt&mirzfsif^m^ihLmmz-:>\.^xmm 

07«i:, ^^!j-tr;u (Til) im^tlL. iXfiZj^ 
^U-<r;U (T21) Sri!^3tX. ^(Dtk. WSL^^V^JU 

(Til) irm^tf-r^co^m^iT^iT^. so 
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STU. STlb^^S-BTtS*. ^i^RESET*±> 
-r*H0^3t'(tHi LT . b' y h y - K N B k 

h-r^, S^»L^t^:fe3V>T»±. -jC^U-fe/I/ (T 

11) — (TiBi) cov^-rn^^io^ss?L. #ssiy-x 
<^m&i:m^iiiL^fsmmrrmfizm^^. mti^^"^ 

U-t/L- (Til) 2:g!;^3t't^s ff-f-SDOl ?&Low 

fi-^SD02 S-High (CUTtlS. m-f-XDECl S: 
LowtziL. <i^XDEC2 SrHigh fc:«i#LTi><, <1 
-^XDECl S:Lowt::-r§k|5rmcjSS?y-mwi i: 
High tcL. ^fMS^'7-mW2 <iLowfc:«!^L3t^^ 
^-rSo a«?Lfc-X^:iJ-fe;KTll) 
"I'' 4m (iSL^V^M*^) ^i?,tfb'yMSy-KN 

(^SL#v^^I^ss) ^^/^>«fb'»/bsy-HNB<?Diiia*i 

^L^:V\.^ilkR^^. t:;U (Td ) t3j:-:> 

b;Ub''.yN«Sy~KND«i:U l^VXlge 
(CS^$ixSo -^LT. b'.y MSy-KNBk:J^$-'fe 

:^>f 5V:ri^^ii>oT. b'^yh^Bl ii-bvxrvr 
SAl h<7)Sf!?:^0jrr^<. m-^YSG^LowtC. 
SS?*?- KtSWl C7)«taS: Low^. <1^X D E C 1 H 
igh fc. g#SD01 SLowtC-r^). -^^Ogf^tC. -bV 

xr^^rsAi S:Stt'ft;$-frs^<. M-f^i saeStl 
(T21) ^msiLrm^ti'm^t>mm-cs>^. mmit 

[0 0 631 JKfc. HSti. |g2||SfiW«C*3>tS->ft 'J 
-b;UrWrt<7);>fti;-b;^ (Tll) (T21) . b'y 
hlSBl . y-XS9Sl . S2 . y-X-rn-r^^SDl 
. SD2 . HrVXrvrSAl 2SttX:^$— b/U (Td 
) co^^^Srl^tc^'TIsIg&a'CASo y-Xr^n-rT 
SDl . SD2 rttCtt. -eiX-Pix«-y-xaSl . S2 
tca^^ffi t *lifSfl[Vnii$:«»-r S3t«)C0MO S N ^ 
S/X:^TRla. TR2mt*^ES§fLTV^^35^. #y-X 
iSSl , S2 ^WmOLVss^mi&^h^ibCT^MOSh 
^>>?X^TRls, TR2s«SHSiiTV^5:v^. -p* 

0. ^^«y-xa<omfi![tt7D-7^^>'^fc:a^stL 
[00641 m9^mmL^h. m2^m^ 

-b;U (Til) £i!^i^3t'L. iRtZl^^U^s;^ (T21) ^g? 
^«L. -tO^, Sffi^^ U-byP (Til) ^S!;^3t''r« 
^(0^m^(7>^iti:ir:'t. ^HmSf^hLT. fi-^YSG 
SrHigh tcL. jgfRh 7 Vi^'X^'STla, STlbSr^il 
S-tfTtSS. fi-^RESET$:i?-r7&»<^^3^(tHigh 
*CLT. b'-/hy-HNB4:^^$-b'-/hSy-HDB 
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L^t=*JV%T{4. y-fe/l' (Til) — (Tnl) Ok^-f 

mis.^rmi=mMti>. 0Sii^^ty-fe;u (tid ^se^^i 

iS-r^, e-f-XDECl SrLowCt. ^^XDEC2 
i&High C:«»LTt}<. <i#XDECl ^Lowfc-fS 
i:PI^fc:SB!?'7-HSlWl ^High tL. ffSi*?7-K 

fc;>t^U-byP (TU) *J -1" (ISLSV^fittJB) 

=5:^,(ft'-y hSy-HNBO^fibS^aSL (*«C00mV 
mSL) , "0" flOB" {JSU§v^®*aB) «:4»(ft'-/h 

— fe;u (Td ) icioT, ^^5— fe;Pb' yh^y-HN 

y- H N B i: ^^S — t/Pt*-/ ^gly- K ND t 

^xDEci $-High tc-rs. ■?-«7)s:fit-fe>'^r>'r 

SAl $:g1£<i:S-li:i,-^< . SAE^LowtL. 
-HNDt<0«ffillj!pJtlg5ft.S. >^:i;-fe;KT21) 

[0 0 6 51 ijcK:. Jiffi^ll^Mi:l?2||MMt<0^ 

[00661 ^ttiziftL. m2m6mx'ii. i^miv- 

{?y-x|tS2 {cggg$ixTVkS^^y-fc;Pt:xri'-y 
3 >"fk LT l> 1 mi^XbJf)tU:f D -fe -y f ^Jcy 
— XiaS2 <0li;^a-rT^-y>'3 V'fkLT<r^S^=E'J-fe 
/US:®o-Cb'-y hStSc^Sil, S«fimfi[Vssfcy-b»/ 
hSfl-S, L;t*5oT. lll/^y-XSS2 ±iO;>{t'J-t 

4.ig;*;t'L4»IBI1BffiVrBiT-3E1SL^tmif=3:<5l'. 

;^^S1 Clg^S^t.S-r'^TcD^* 'J-fe/Wj&s-rri^-yS^ 

»/M^{cb-ybSfc:ifetlS<xa::tt45:<. y-:7«^ 

SI ±<0^^U-fe;U«rSW^/£t^fc»4, y-;^SI<0^ 
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[00671 i^smm) mz^ 'msms.mff^mw 
w^WR.u^nwmrJim^'o^^x. si o~i 8^# 

=Ey-t:A'rv>fS$-5^L. a^wJicfl^Jiiaiii^is 

Wtcisttaaifcr^rn^kl^tTftS. -r^Srip*), =8- 
b ^i'i^x^Tll— TmSri^grrS;*^ y -fe/PSrm^Tn 
10 50tf5ff9mt:S5UT««$ti.. ^ty-b;U (Til) — 
(Ton) , r?— mwi — Wb. b'vh^Bl — Bn . 
y— -^MLSl ~Sa , :S5IIi^?filh7>>'X^STl — 
STn . -feVXr>-rSAl — SAn , 0»>t3— ^^R 
Dl ~RDiii . ii'jl.'f^-y^ y-XT3-^SDl 
-SDb e5^tEgW^«, 015ISi6CTfc:t5ttS01 
tr^rTBUSkrat-eftS. 

[0 0 681 CCIT'. 2l!^W<0!^tL-C> Hlt:::^^ 
•tfll^fc:lni;L. ^-h^Vi^^^Tll^-TmnOTy— 
y— :*«S1 —Sm fc^OlSWC. y— >tSH8l*»ii,h9>'i^ 
20 X ^'IBHvtOlisSiOSBficO^Srifl^-rS rJ'-f sf - K D 11— 

-HDll~Diiinfci>). «SBPll~PiiinK:4JV^r, # 
b5>'5^:^:J'Tii~Tiiincoy— Ku-w v:^rifii (li 
*Ifi|) (cg£h.61ES£<±*h5Vv^x^'Tll~TiincoiW^ 
taa[i:l5S:^U<, l<Wv*»^>y-::^*tai ()W5-|ai) 

ii~D«i{±iigs<o:«n6ift:i-5TSfiE«*«5;ft-rsS:)ri^ 

[00691 iJtfc:, H10*^L^r#^>, immfiZ 
SIW2 . ■r^riD^;*^ y-fe;KT2l) — (T2iii) ^— g 
(Til) h (T12) ^±7'r^-y^'3>'■ftLT^^5i:^E3e 

-ra. igs?'7-mw2 <o«fi$g2;?iasLmis«£Evcc 

40 (Mi.{f 5V) tC^L. ffmj7-Ymn . Wm <0 
^ffiSrSfl&mftVss (grijitfov) jc^-rs. IW^fc: 

JJi V) tg^L. ^^^y-xusi , SB <o«ffi* 

«f%«^VssK:g^-r*. b'-yh^Bl -Bn <n 

n^^^y7.ryT^it\^x^wsLyss!i,zwi^-th . 

b'-/bSBl ~Bn \Z\iMyX7>-rmm 
$i^TV^53t«>, b'-/ hMlBl — Bn <5D^ffi{i:^mfi 

Jte^kr. b- y MSBi ~Bn <rmMt—%<rms. (Stt! 
50 mtlVss) TftSk-f*. Witf, ^^y-feyu (T22) 
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isi "0" «t®5r^.{f>tU-t/l' (T22) «fmefllS[ 
«rcSS=5rV\ t/i, ^^:U-b/P (T12) tiSSfltCxrv 
'7z^^>-^LX\^htK b'<yhJSB2 ty-Xtasi CO 
m«M«llfCVssT-»Sfetf), (T12) 

mvt, U-t/U (T22) i6« "0" m&fiZhh^Lb^ 

msz'th. fiKUtf, -^fty-fc^w (T21) 

"1" tt.®5rf.{f^*U-fe/l' (T21) iiffi&LTmSKp' 
SDfi, b--/MIBl WimS[#SEfi.. ^^'J-feyl' (T2 
1) ** *1" «ffiit=:fcl.C:i:Sr«S»T-?:S. 10 

[00 7 0] Cli-e, ;<^:i;-t:yU (Til) {±-xrU yv 

-><^y-fe;U (T21> *«f^LTb- y hfitBl fergiEhJtm 
gsa)^ y^:'J^^;^ (Tii) S'gTV-xSisi tcgl^xaj 
Tb*-5C:i:*^'f3i--HDlltlJ:o-CRev^T-V^6. ^ 

fc. ^fiis?y-;^igisi t-kxnyz v h^<mmi^mv 

[00711 JJUKO i a -7- KSW2 i: V-XSS 

-feyU (T21) - (T2iii) ^-micm^iii-rztii^T^^ 
[00721 b'-y h»ttmsRv-:mtimm 

[ 0 0 7 3 ] ^rfc, iiesfRy-xiSccais;^^^*^ 

SfiWffEpJnSixT. y-;^mEK:J:63l!Ji?<=eU-fe/K0 

=eo-^/i^b^^^m&Ti:m±Lxi>x<. ^itiii>im 
im&mtmnizmmx^^. zixe^izmLximim 

[0074] act. :*mmiZt3\,^XV- Vm^MlAi: 40 
S. igi^^ajL:^{±01O-C'^L!tKi%'mL*«t=i3i.^ 

" 1 " 'ilJmSSS-sS L . " 0 " *t«^: <i<f^SStr 
S[3^:v^^:^^>. 01 OTS^L^tSE^aiLl^tcfev-vT:^ 
T<OV-KilWl — Wn <omffi*J£ffim«tVss (fflilf 50 



0 V ) UT t . ^ ^ U -b;Kt)tt®5: b* -y 

V) tc^U, ^K^y-:^iasi , -, Sn cTM^t: 
gffimavssfcriS^L, b*-y h^(omffl^'fe>';^rvr 
iiti xismm&vss(zm&t?> z t x'v-a.mrcssi 

tytlJ^t 'J-fe;P (T21) — (T2iii) i—ISX-mA-tii-tZ 
[0075] ±^3 SIM9<55g|;?^n:L:frftT(i. SS? 

y-;*si<omffiSrg£;?^aj L+sa^fflvro ( i v ) 

k.tXi>J:\,\ 

[0076] ism3mim<om^tiL:f]mx'ii}z'-y h 

[00771 JJeSQtMfcfcftSiEi^iii Li6#T<±, S 

^y-xiftc^ajL+H^fiDS^giSnsix-c. y-^m 

fUfflUT, lg»aitS!lf^3ag£?iB£fc:UTtJ:<, * 

y-;*1BEfcJ:&^^^y-b:/l'«0L.Sv^<lffiT* 
R6±LTtJ:<, CtL4,Ji:|gl||i6gJi;i5i^tlMTt 
S. iii'?>K:B3LT«ittK:milli60iT'5^-C33'3. IK 

[00781 :mmmizi5if:^mifm£iMt:^^^¥^ 

[0079] El 1 (a)-(c) ai^l 2(a)- 
(c) mi1iJS09K:^$^=Ery-fc/U9l!itXS^S^ 
i-t<OT*«. Hi 1 (a) iz^ZMTli, PWm 
U^l<r)±iz^ hi^:f.;l^S i 02 1^2, yn-r-^y^ 

fisms i o2 KS-«BEu y^a^o-T'^ >y 
^-vtmimm-h. mii (b) t=s^xmr«. 

-m9^mm-h, m\i (o fc^-rxis-c«, 

XM 0*^L^c®r^:t-HtJg^SSlSSgSL 
THDL., As+ >f Jl->tiA?&ff^:VV iSaK<?)n+ « 
2 1 Sr^figf 2.. Si 2 (a) {ciKf-XSTii. «^ 
fc LT S i 02 K2 2 S-CVDffit i 'JitSf-'S .012 
(b) ^^-tlMX'li, V=J:xV2 3i:mf6Lxy^^ 
- Yim^-nmm:WiU U . -y J: 

"5 3 102 K2 2S-X yf->'^<y^.y^Lr-f :t-H&)B 

012(c) til^XSTti, :^y^^Xx>'2<'y-9-'f H 
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K2 5S-/^^^-::i>'^L. i^g -/ h^-:/>f K?-^ [0082] ^rfc. pfl3 3^?DSa2rSl< LTn+ JIB 

Mb LX^^^-=:->^LXi>J:\i\ feLbOXST?&^$ K^:t-;UJS;&«i^^ri^tW3!f^***S. SI 6 

tv^'^3 yh^-r^:*-\^ifimiTimijiMkLxmm i^. mis (c) <mmi^^^^^o^)U(^mssmi 

[OOSOliJCK:, H13 (a)-{d)li. |g2flBt rJ'cOSrf^g?. ffiW^i^-b (:7d— r-f ) 

3 (a) tSj^fXSTii. PM^«cS«l<?5i(C. h imti^^ti^T. S:5^n>'rpii33 
y^/U-S i 02 K2 , :7n— f -f y^y—h 3 . ^fiffi 10 COiiSJi l ElSatoBs/cmS TSy 0 . :7-fc: v MJtSltCti 

Sffi4. uyfo-zuy— bSaiX^^fflS i 02 ffi^r iroTV^-T. y-^SHEJil VTibS* HI 

&. H13 (b) (Cflrrxsr(i. l->^j:^h2 5S^^ 

t. ^M^—Y^jm:thW&^WLXmU\^. As+ [00831017 (a) — (c)at;®18 (a) , 

^:5r>aASr^fV^igiagn+ J12 7S:^fiW-«. , 013 (b) m4l^tg'JtC«-B;^t U-b^UOMiTES^^ 

( c ) (CTlrrxSTti:. S i 02 KSrttSLTa:-/^^^ -TtcOT&S, 017 ( a) — ( c ) ic^f XSTJi, 

H'>:t-;U2 8$:?^^i,, 1313 012 (a) — (c) ^C^Xg^lSI^m^w. XrJ^viJ'M 

( d ) (OFrrxsra. A s + :t >at^$:iTir smm. 7 o-x -f y.:?^^- h mm-^im. l p n rrw' h 

n+ m30^mWL-th. 01 3 (d) T(±n+ SBOti ^^ffltfitCP+ >f :t >iiAS:fifi:V^. ffiiSS^n-if 

•fe: y h § F '^^-yp 2 8cOK<PX-©Iffl"r >f :t >^S:ff irV \ ^SiafficO n + jf 2 1 . 

S, 013 (d) fc:^:t7-fe xh®«2 9**S*ffilffi -f-^^Dft. 018 (a) (C^Xg-C. SgRfcLTSi 

StSfc LTSfgt"^- 013 <d) frZ^-T-^^^y-fe/UO 02 K2 2S:CVDStcJ:>9i^-r-So <j^(C. PN:5^>f 

W«iflHltSr:J^>f :5r-FSjt$-WUTV^3S:vW. y^i^^ iC-Y^^m'h^\iZ.S i 02 K2 2S:X*y•f•V:?^/< 
Ki:lla<^)^^tt:&«^4»<^*. ai4«i:. 013 (d) LPN^>f >t-~HS:?g«-r«.«liScOt^'-MSStCHf 

:Trr3r:7-b"/bh^V>''X:^<JOm^^ttt?:^'$jLlx-S^ >f K'>:t-;1'2 4 S-S-f. -^cof^. 018 (b) tC^-T 

aWliy-h V^t5r--h) ®Et:*&0. ^ -rSffiW^raPL. BF2M3r>'a£;^Sr?f-:>TpS61 

a(i:i-7-lrvhffi^2 9fcBSS-rSn+ ®^i?mfitCL ^B^^. C.tl^zXO. P® 6 1 - n- ji9Hfc:^:fir 
(IllferiS]) co^titS*. ;iSatt::t7-fe»yh^iS2 9 30 [fiJ^jiSSfc LTai&T-S) PNrT-f :t-K*^«S*l^. 

fcSS-r$n+ ^3 0^fiSfflfc:L3t«^ (ia!fl6r|fil) CO [00 84] feLttc^U:^;><^UH:/Piift*cOX^-y:;^ 

<ii vri>§. mmi)^k. m:f3^tm:^mTii^mfi i>o, ;?<ti;-b/u«o®»S:ia!niSii:5c:i:tti:vn 

2«f£UilS=3:-:»"n^^ C: t ipi:>-^h . [ 0 0 8 5 ] ^:i>. ^mMm<7yy^n^^^ U u 

[0081] 01 5 <a) (c ) ti. m3fg^^zS —f-f >'^y-h$'fii;C3tt<;0^fflV^3t*^. MNOS 

S;<^'J-lr;U0S5tXg^^-r, 015 (a) tC^-TX (netal nitride oxide seni conductor ) S^^U-fe/^ 

STii. ±^1. ^2«iiWc0lffitXStl^^^. X ^Tiftc^t^StL^. MOSh^^^i/XrJ^O^^^vPSlS 

F2+-< :r>^S:tf o-C. i5r*-hTtC^< A02^)t'p [0086] (m4llSSffii) KIT. S4llSfee3e0^ft: 

Ji33S-^^&, BF2M^>'aAii:^^S«-e?T'5^ ^Ig^S^O^S^tCOlr^T . 019Ha23*^L 

himt.L<^ 4 5ffi 6 0KeV 6E12atoiiis/cffl2 ifM ^J:if^mmth. '^mm^Zi&\f h^m^^m<r>r 

^^tM^hixhifi.^z:(r^\iz^^tthi><7>x*\tt^^^ uy9m^m\m2A{,z^\^fcm^'^mL^wu 

01 5 (c) (c^xs-cji. As+ ^it>^^^y.^ ^mcoyuy^^mmbn-xh^wmim^fk-th. 

SSffi n+ ^30 ^JB^^ .015 ( c ) (CTFTf- i 3 019 «i*|ISSMtc45 *t ^^frE^gcO;^ ^: 'J -fe/U 

kz. *-fpJi3 3t&mLTSSiKn+ li3 0«:^S TU-fSSr^L, :milS£CT4c^'r;<^»JH=;UTWO 

-^ClfcfcictO. P^33-lggffin+ ®30ia3&*^^ <ij^S:^S^fl:^;t*^fc:acSLfet>0-eftS, *SIS6OT 
:t-KtUTSi8-rS. 50 Tli, 01 9«c^i Mitf aM^^^-^^^ry-fe/l- 
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(T21a) t (T21b ) (OVU^ >ii^comBiitL 

(T2ia ) <oy-xtty— ;^SS2 iC. (T 
21b) iOV-:^ttv-;^®S3 liZ'tfi^ixtm^tLX\i^ 
S. -r=5:*>*>. — StiO^^^U-fey^ {T21a ) . (T21b 

) (^V-:z.\imi(OV-:xWLS2 , S3 
— ^r. {T21a ) , (T21b ) (7)}^U^y 

*r<?5-^^:y-fe;U (T21a ) . (T21b ) (TWSmMUi 

tcJtL. -itcOj^^U-feyP (T12a ) . (T12b ) t 
(T32a ) . (T32b ) h**'2t'«yht»'OHBI?:PgTT 
iBHSiiTv^s. ^^U-fe;w <Ti2b ) ov->^li. ^ 

(T21a ) i:^fcai<J0y-XiSS2 IC^^tlX 
flfi^rcO— j^tfOj^cqtiJ-fe/b (T32a ) . (T32b ) 

[00 87] jyjiCOSS. X^Sl . S2<7)^tC2 
*<7)r7-KSWla. WlbS:. y-^taS2 . S3 ^OHtC 
2*^0*7- mW2a. W2bS:iBaL, b'-yfSBl --B3 

ii. ^-K«fcy-^i5fc(3ii:iit-r.5»J:^(cffig^^. 

t--/h-fflCOpC^U-t/P (T) ifi^:xi-^/f-Wm^zm 
g^ftTV^^, #;>^^y-b:;W (T) (O^-hitV 

^fc. T=»Wla. Wlb— W3a. WSblUfi^ii 

y-x^si -83 it^ti^tiv-:^ 
•rn-iJ^tC. b'y hjaei '-B3«i-f-tL'efx5!iaS^b^ 
^^i^jr^^STl —STB SrifrLT-feVXrvrSAl 
SA3 (cS^^fl. ;<?y^xr2-^tc®^$fiTV^&. 
[00881 ^3^c. 02 Ot^^m^Tii. iieiai 9 

«-j<^U-feyu$:1?l«-r^^^:Uh^y>?x:5!'<:oy- 

IfeLJtMSr^. C:cO«-C«iy-XSSl . S2 . -t 
h^i^i/J^^rJ^OHtcr-f^r— HD12a . D12b.D 
2 1a , '-i^mi^ixX\*^hifi. ^}^U^>t^=e:Oh 

[0 0 89] iJctc. 2f^Mtci>(t«»;<^y-b;u (t) 

^Offli&tCOOTiflsj-r-S, 02 1 ( a ) (ib'-y hSJ5r[6l 
f^)^^^^:^^®^. 02 1 ( b) it^fll^SSith^ 
WmX't>h. 02 2ttTffiia^i5V^T7a-T--f 
h<50>'^:J^-^V^$'^L3tt>cO'C*>5. 02 3 

#0iC±5V^T. 5 1<i:S^ffi. 5 2<i:y-^SS. 5 

3<is^^K. 54^imm^mm. 5 5«b-yhffi 

iS. 5 6(iy-;:^ar7>:5^>^h, 5 7{±b'.y h83>'^ 
^h^ 5 8«iSgi±®lS. 5 9(^/^:5^-:=. y^^:7n- 
x-f 018(c^J:3k:. mrfT\^ 
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L. 7n-T-r>':?^y-h59«i±£?gtta«58c7)« 
S:finsifc:iSS«feiyt^--v^-ri», 02 1 (b) fc:^ 

;USi02 K2$raeS^tc:x-/^y^t--s. y-;^ 
3 0?:>f:t>itAtcJ:OJg«L. m^^S i 02 K2 2 
imtfh. Si02 K2 2?&a:-y^/NVi7L. 1^^^' 
^:t-;^28S:?g^L. ^f^i-^-aA^iOit^-by hH 
10 U-f 2 7 iil&m-h . :;t-w\'-.ir>f XTb' y h :7 >':5^ 
^h5 7^S5tL. iElft«*ffcSi02K5 3^iSS 

ItSL. b'-y hr7>'^i?'h57*:^-A— t^^fXrS^fc 
JiraK54S:X.y^y\'»y:J'U. b'v bn^^^^^ ^ 5 
7S:SJt&o ffi4a«?l^i|^L. b'v ME^5 S^^n";^ 
— ->'^f5.02 1 (b) o^M0tc:^-rJ:atC-><^ 
y-b7UtfO^^^^;Mg:frlfil<ib*v MltOT^if^T >';l— 
b'-y V37 o^-^:^^ <7y^i>'\t^—-J>\izX 0 

#3SSixTV^&. 02 3ic^J:-5t. ^^^U-b/P** 

^>'^y-b3;6^^W»J^"C*>So ^IfiOifcl^UByn 
-f >'^i5r-- h 5 9 S:±IB?gtt«S! 5 8 ^7);gjE:S-ifiitc 

[0 0 90] 02 1^tc^"ru^r^hJivX:^ 

[ 0 0 9 1 J ^:ib\ 02 l^Cc^-^y^ U -b/PJi. ±12 
013 (d) {C^Lfv::^7-fe*ybSiS^|^aL3t»eg«: 

iiifhm2mms^\) im^^x^^^tf^. zttizm^^i, 
[0 0 92] tt:. :^mm(>zt5\^x . m&mmssi: 
[0 0 93] $ii>tc. 3js^0ijtci3v^T. yx^-T-^y 

yy-h5 9t:3yhu-J\^y-h5tV-XSJ&5 2 

[0 0 94] S7t. *||SSMtc:fe\r^Ty-:^Ea5 2«± 
[00951 ifct. 019S:^.L^:*«^. ^mm<r> 

mi!^\tiL:f3mz-:>\r^xmm'^. ^msmxim^a^L 
imim 1 nsfiWfc H»<omEK«r^ai"r , 019 

50 fcSi^«02O*::5rrJ:d*c. 0Ji.tf22|5:<OT7-Kiaw 
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lb. wTatrm&im^tnL^^ms. (mta. s v) 

S3 -S4 <omffl&S%Sfl[ 0 V) . :^T<iO 

[0096] ^rfc, ia2 0<0fl|Ji(7)ri:<. m3|lifiPJ 
[0097] -frix.y>'g>'-ftrs;^*'J-b;i'*»' 

[00 98] *t5. 2fs:|ISfiff!l<?3^^-><^ryt{i70 
—■ r-f >'^^y-b^<iiJtt.05^flil.A>t:*V MNOS 

(oetal nitride oxide seniconductor ) Mj^^V-bjU 
KcEizim^tlh , M O S h 7 >'i'';^ rJ- (O^-v ^Jl'W& 

V^, 

[00991 

(ox\ ^^R^ty-fe/i^mufSfcis^f&^najLS-pr 

JlWtffiihf & CI fc i^T-* * . 
[0100] it^353<^^t=:J:ix{3r. ^^S?y-xa 

T-- as?t'v ha{=«g!$*i.s>^y-fciKct5jts^ 
[0101] m^TMAffmmiziiiHi^ y-;;^«8titeft 

[0102] m^m5C0^iZ±tlJt£^ ^ty-fe;K?5ia 

fc y-xiic*jjtS3E»:tgoiiiafc tasc: fc#-c# . 

J:oT. JBiB^tfD^P«:««S@SifcA.-eS*. 
[0103] it5R:s 6 n^mizxtm. jt=^U -feyi^wffi 

uijf^coy -^mBEsa»<^ig»ai Liw^y- 
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[0105] ms^s<r^iizXix'iS, y-^tBEEtci 
i^)Sfc:-f-5C:fc>6«T-$S. 

[01061 a*^9 x<± 1 off)^mizitn£. 
tt^^u-fe/nc^^ry -x hy-hflBi-cy-^fflfc7o 

J:-:>T, y-xtSfft:iSL§vMlS£E<OffiTfi^ 
:*:&<-rsc:fc*»-T-§S. 

[01071 i^JRl 1 toSMBfc JtWf, gK*aj L«ff 
i&gffimBEtr^LT. -><^:y-b/K^£1irtScoi?;^m 

i^mffi<?3^S=5r<fc:fc3S*tr#. ioT. ?B««*<^ 
®«i&iasc:.fc*JT-§6. 
[SfficofS#^ri)iHJi 

20 [ s 1 ] ig 1 mmco^ms.m^eommsam^m 

[03 ] m iniftfifiicoxp-y -y h*'-hflS3g&*rr*j< 
ty-fe/KosffffiST-A*. 

[04 ] miiiSfiMw3i-7-fe<y 4;^ty-fe 

30 [06 ] mimmo^^mim^<oj<^ y t/urv 
[07 1 mimm(om^i:iL:^mi>ziHfh^ss<r>m^ 

[081 l52IIS6CT<0iJ^«®eilSO;^t y-fe/PTV 

[09 1 in^eo^jtf Lj5r&t:j3»tS*geco^-i- 

[01 0] m3iitefi^£0;'* y-fc/i'rU'f«o«fl£ttg* 
Jtf L:fini£fc SiiBBf s 3t*^io«^i2iS0-eft & . 

40 [01 1 1 m3||£Se^Olglfl£g^(ciiS>'ey-i:n^ 

[0121 m3^m<mimkmtzmi>jt=eu-^/un 

SmJM<^ d ^> S i 02 K^OJ^^^v- 3 -y h ^-r^ 
[01 3] m3SIJ60!le5m2<^Mt=SS7r7-fe y M8 

0-c&«. 

50 [014] m3^ffii<73SS2tmmiz9^h^7-^v hm 
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[@1 5] l|3|gMfi^(OB3«^e^{c^|>^%>J-k/U0 
h. 

[017] S3||5S0lJ'^l54?8ji0IIt:^SS>* y-b/UCD 

[HI 8) ^3ll^6fi?lJeom4^?liiff9t«i.^^ U-fe/Wco 
"^JLWno-hS i 02 KeOJg^^PN^'^fzt-FS-^g 

[01 9] lg4SlfitffJ<0^tU-b;l^TU-<c?5«fi£at/^ 
[ 13 2 0 ] ^4 msmco^^ ^- K S-^ttTt ;< * U -fc;W 

[H2 1] S4llifeOT<0P<^:U-fe/U0«|ja*^-t®ffiH 
[022] m4IIM^eo^f4ciei!lSgBO^% U -iz/t/O 

[02 3] l^4|gmcO#^f<icgB1^^(0^% U -k/l-^ 
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10 



20 



[02 4] «3tW)i|2^«®{i^S<0^«cmi&^yn 
[02 5 ] •J-b;PT>'f CO 

[ 0 2 6 3 «!3S<!0iJ^<*ei^iao^ t y -fe/UO L gt V ^ 
[02 7 ] «£3|%<O^|4^1^^c0^'eU-t:/U0$^ 
[02 8] fi!3l£<0¥^flt^^Scom^?^tt^55t^ 

0-es>5. 

[?9F^«omaa] 

1 4^«cpS<g 

2 h>:T./t'S i 02 ^ 

3 yu—T-'C^i^y—V 
4 
5 

1 1 
12 
1 3 
14 
1 7 
18 
24, 
104 



b' y Ml 
V-Xjft 

2 8 if-f H-^jJ— ;^ 




SDm 



Sm 



(16) 



1ta¥8-l 067 




[B4] 




<17) 



-1 06791 



^feg I/O 




ND ) DBL 
! STib 



DWL J.Td 



SOECHg^TRdm 



TRdr 



RE5ET^ 



KESKJ 

YSG 
XDEC1 

XDEC2 

SDED1 
5DED2 

SI 
52 
W1 
W2 
XSAE 

NB 



\i — V, 



-r-\ 



I — V 



J' 



J — V. 



f 
r 



/~ XDEC2 



RESET 

YSG 
XDECI 



SI 
32 
W1 
W2 
XSAE 



NB 



n 


n 


1 

n 


r 




i \ 




r 


















rf. 




„.... 






































\ I 


\ I 
J \ 











[3221 



[02 3} 



55 

n II I I ill 




(18) 



1tBPF8-l 06791 




[@10] 



RDl 



S02 ^ 



SDm . 



5.0V 



^2. 



^^T22 




P21 



Da 3 



'0- 



Wm 

J, Soxw a ni^T 



"ZL^Tlr 



Pin 




1 ^Xg ^Tmn 



(a) 



(b) 



(c) 



II 53 





31-, 




X X X X X 
nil 33 












1 i I 

30 


As* 

i I I 1 1 1 1 

llllllllllll X 



(19) 



1$S¥8-10 6 



(@1 1] 



112] 



(a) 



1 



IliniIIIII^5{3>l.a-ruT'f) 



(b) 



^ ^ 1 1 1 

9Cn *) 




As*i:r>>lA 

i 1 Ur-^ 




(a) 



Hiiiiimi 



-22C5iOa«) 




[014] 



Offset 





-3 


1 


-A 


t 

< 


-5 












-10- 


n*. 
.\ 


-11 


:s 

li. 


M2' 
-13- 




Qoo asD ix)a iso 2jdo 



KU>(7a v-x)1iiiL-i.0V 



230 



(20) 



^BB¥8-1 06791 



[013] 



3^ (iiiimiiiii2-5 






[B17] 



(a) 



1 



■^1 



(b) 




I 11 1-^ 



(c) 




-10 



[1116] 




-13t — . 1 . — 

QOO 050 IjOO ISO 2jOO 



{21 ) 



-1067 



[@18] 



[S24] 




VA 


1 rr 


lllllllllll. \.iu 





\ 



K>2 



D 

I 

£9- 



V 

I 



101 



103 



[@1 9] 




(22) 



IfrarS-l 0679 



[@2 0] 




a. 



(23) 



1fra¥8-l 067 9 1 




[026] 




(24) 



!^ra¥8-l 06791 



[@28] 



\E'02 




0 Q5 W 1.5 ZO 2.5 

D>hQ-iLr-h«ig[ (V) 



W/L- 03/05 



1E-02 




0 0.5 1.0 1.5 2.0 2.5 
r-btff. (V) 



(51)lnt.C1.6 ^fJE^ FI a«^SSW 

HOIL 29/788 
29/792 

HOIL 27/10 4 34 

29/78 3 7 1 

(72)«HH# SI fe® (72)^^ — K 



